Aim We wish to determine the effect of migratory status on turnover rates in island birds. Because turnover is influenced by factors other than migratory status, we also considered the influence of body size and physical characteristics of the islands inhabited on the probabilities of extinction and immigration.
INTR ODUCT ION
The numerous islands of the Aegean Sea, varying greatly in size, elevation, proximity to the mainland and geological history, present a favourable physical setting for the investigation of factors affecting faunal composition and variability; nevertheless, relatively little work addressing these questions on the islands has appeared (Wettstein, 1953; Greuter, 1971; Beutler, 1979; Trichas & Legakis, 1987; Foufopoulos, 1997; Foufopoulos & Ives, 1999; Dennis et al., 2000; Fattorini, 2002; Sfenthourakis et al., 2004) . A notable exception is the monographic work of Watson (1964) on the distribution, ecology and systematics of the passerine birds of this region. Watson documented the distribution of passerines in the Aegean on the basis of several seasons of fieldwork from, 1954-61, and considered the influence of factors such as area, habitat diversity and geological history on the composition and richness of island faunas.
In this paper, the passerine faunas as recorded by Watson are compared with the results of surveys conducted three decades later on five of the islands he studied in order to examine faunal turnover and its component phenomena, extinction and immigration (MacArthur & Wilson, 1967) . Many authors have considered what factors make a population vulnerable to extinction (Karr, 1982a,b; Pimm et al., 1988; Pimm, 1991; Sieving, 1992; Tracy & George, 1992; Lawton, 1994; Ryan & Siegfried, 1994; McKinney, 1997; Brashares, 2003) . Population size, population size variability, body size, nesting habits and migratory status have been among such factors implicated in studies of birds. Factors promoting immigration have been less well studied. There have been many studies of invasion success (Long, 1981; Mooney & Drake, 1986; Williamson, 1996; Shigesada & Kawasaki, 1997; Sol et al., 2002) , but to a large extent these studies have dealt with human-introduced species, and thus they considered factors affecting establishment after arrival, but not dispersal. Studies of natural immigration must consider both dispersal and establishment (Carlquist, 1965; Williams, 1969; MacArthur et al., 1972; Thornton, 1996) . Among the factors that have been suggested to be positively related to immigration propensity in birds are body size (because of the ability to fly farther and faster, and to survive longer on reserves, although the larger territories needed by larger birds may impede small island colonization); longevity (because immigrants can survive until other individuals arrive); behavioural flexibility (because it aids survival in novel environments) and seasonal migration (as migrants have the opportunity to settle at previously unoccupied sites during seasonal movements).
Here, we consider how life-history characteristics of the birds influence the propensity to go extinct or to immigrate. In particular, we examine the effects of migratory status and body size. We are especially interested in the influence of migratory status, which has been proposed as a possible reason for differences in turnover rates between tropical and temperate avifaunas. Mayer & Chipley (1992) argued that the greater number of migratory species in temperate faunas would lead to higher turnover due to the vagaries of annual recolonization; other authors considering the effect of migratory status have had somewhat different expectations (Pimm et al., 1988; Pimm, 1991; Tracy & George, 1992) . Body size is of interest because it correlates with population size (Pimm, 1991; Ebenman et al., 1995) , which is the prime determinant of extinction probability (Diamond, 1984; Pimm, 1991; Lawton, 1994; Ryan & Siegfried, 1994; Crooks et al., 2001) , and thus if we wish to see the effect of migratory status we need to control for the potential effects of this additional variable.
METHODS

The islands
This study focuses on the passerine avifauna of five Aegean Islands. Three of the islands studied (Naxos, Paros and Delos) are on the main bank of the Cyclades in the south central Aegean (Fig. 1) . Astypalea lies to the southeast of the Cyclades on its own bank, while the fifth island, Lesvos, lies to the northeast of the Cyclades on the continental shelf of Asia Minor. Lesvos is the third largest island in the Aegean Sea, and has the greatest habitat diversity of the islands considered in this study, including pine forest, oak savanna, macchia scrub and arid phrygana (Dafis et al., 1996) . Naxos, Paros and Astypalea are mid-sized islands (Table 1) whose primary vegetation is macchia and phrygana. Delos is very small, low and dry: except for a few planted trees, arborescent vegetation is absent, and the island is covered mainly with low phrygana and bare rocks. Habitat on the islands has been influenced by human presence, mostly through clearing of the native vegetation for agriculture and animal grazing. Although over the last 40 years human settlement patterns and activities have changed in the region -notably through countryside aban- Figure 1 Map of the Aegean Sea indicating the locations of the five islands studied. donment and the advent of tourism (Grove & Rackham, 2001 ) -these effects are mostly restricted to the coastal plains and are not likely to have had any distinct effects on the avifauna of the islands. Island areas were obtained from digitized maps (USDMA, 1986 (USDMA, , 1991 . Distance of an island to a potential source area of immigrants (defined as the closest landmass harbouring more passerine taxa than the specific island) was also obtained in a similar way. Information on maximum island elevation was acquired from published map sources (USDMA, 1986 (USDMA, , 1991 .
The birds
Occurrences
In contrast to some other studies (Haila, 1981; we base our analyses simply on the occurrence (presence/absence) of a species on an island rather than on actual or estimated population size.
Early reports on the birds of Naxos were made by Erhard (1858) and Krüper (1863) , of Paros and Naxos by Reiser (1905) , of Astypalea by Ghigi (1929) , and of Astypalea, Paros, Naxos and Lesvos by Wettstein (1938) . The work of Watson (1964) , who spent several field seasons between 1954 and 1961 investigating the distribution of passerine birds in the Aegean, and who also evaluated and summarized the previous literature, is the most comprehensive. His records, because of the considerable effort put into amassing them, are likely to be complete or nearly so, and we have used them as the baseline for our comparisons. All of the islands in this study were visited by one of the authors (J.F.) during the breeding seasons of either 1988 (Lesvos) or 1992 (Naxos, Paros, Delos and Astypalea). During each visit all regions and distinct habitats on an island were visited by motorcycle or on foot, and inhabitants were interviewed to identify promising survey locations. Birds were identified both aurally and visually. Both we, as well as past researchers, have determined breeding status of a species on the islands indirectly, that is based on the sustained presence of singing males during the breeding season in species-appropriate habitat. In a minority of cases, further evidence for breeding came from observations of adults carrying nesting materials, feeding or leading young, or from finding the actual nests. Extensive field experience of J.F. in the region suggests that this is indeed an appropriate method to determine the presence of a species as a breeding bird on an island.
The plateauing of the species accumulation curves for the four smaller islands indicates that the surveys were complete ( Fig. 2 ; Wilson & Simberloff, 1969; Mayer & Chipley, 1992; Scott, 1994) . The briefest survey, two days, was of the smallest 1954 , 1959 1961 1954 , 1959 1954 , 1959 1959 , 1960 Turnover of avifauna on Greek islands island, Delos. This very low island can be traversed in less than an hour, so that a single day of fieldwork allows an exhaustive search; no species were added on the second day.
For Lesvos, the largest island, our observations were supplemented by those of Robert A. Husband, who, in a manuscript annotated-list entitled Check list of birds. Lesbos 10th-24th May, 1989, gives the results of a visit by a group of British ornithologists in May 1989, as well as a few comments on observations made in 1987 and 1988. The combination of two independent surveys, including the fact that J.F.'s list, except for two habitat-specialist species, forms a proper subset of that of Husband's team, suggests that the survey of this island was also complete.
Body size
Body masses, in grams, were obtained from the compilation of Dunning (1993) . If separate masses were given for males and females, the median of the two sex means was used. In cases in which mass data were available for more than one subspecies or location, we chose data from either the subspecies occurring in the Aegean area, or the location that was closest to our study region. For three species for which masses were unavailable (Sitta krueperi (Pelzeln), Emberiza caesia (Cretzschmar) and E. cineracea (Brehm)), we used the weight of a congener of equal total length (S. whiteheadi (Sharpe), E. schoeniclus (L.) and E. hortulana (L.), respectively; Jonsson, 1992) . For a fourth such species, Sylvia ruepelli (Temminck), we used the predicted mass obtained from a regression of the logarithm of mass on total length (from Peterson et al., 1993) for eight other species of Sylvia.
Migratory status
The seasonal movements of Aegean birds vary greatly. Whereas some species, such as nuthatches and creepers, are strictly sedentary and rarely move long distances, others, such as most warblers and swallows, are long-distance migrants which breed in the Mediterranean and overwinter in sub-Saharan Africa. Previous studies of the influence of migratory status (e.g. Pimm et al., 1988; Pimm, 1991) have generally used two migratory status categories: 'migrant' and 'resident'. This categorization, however, does not reflect adequately the regional seasonal movements that many species such as finches or larks undergo. We therefore assigned species to three categories: year-round residents (called 'resident'), species with limited seasonal dispersal (called 'local'), and fully migratory species (called 'migrant') (see Appendix S1 in Supplementary Material). The species were thus arrayed on an ordinal scale of migratory tendency.
Resident status was assigned to species which show little or no movement over the course of the year. Such species are often strongly tied to specific climax habitats and will not readily cross water barriers. In the local category, we included those species which form flocks at the end of the breeding season, and, especially in winter, wander within and between islands. Typical examples of this group are serins, chaffinches, and some larks. Also included in this category are species, such as the raven, which, although territorial over most of the year, have large territories and the ability to move between islands relatively easily. Lastly, the migrant category includes those species which undergo distinct seasonal movements. Most of the species in this category migrate to suitable wintering grounds in north or central Africa, or southerly parts of the Middle East.
In assigning migratory status, standard ornithological references (Glutz von Blotzheim, 1966-97; Cramp, 1977-94; Peterson et al., 1981; Harrison, 1982; Jonsson, 1992; Handrinos & Akriotis, 1997) and Watson (1964) were consulted. Additional information was provided by papers on bird migration through the Aegean (Wettstein, 1938; Magioris, 1987) , and by unpublished reports of the Greek Ornithological Society. These sources were complemented by personal field observations over several seasons by one of the authors (J.F.). Simberloff (1988) has noted that in order to determine the correlates of a phenomenon (such as extinction or immigration), it is necessary to examine instances in which the phenomenon does not occur, as well as instances in which it does. For extinction, we can readily identify both those populations that persisted (i.e. in which the phenomenon did not occur) and those that perished (i.e. in which the phenomenon did occur). For immigration, although it is easy to identify those populations in which the phenomenon did occur, the non-immigrants are less readily identified. We define as the pool of potential Aegean island colonists the 63 species which occurred on any of the five islands, since all these species have demonstrated their potential for colonization of at least one Aegean island. We thus identify as failures to immigrate those populations which might have been established, but were not, and compare these to the successful immigrants.
Species pool
Statistical methods
Annualized relative per cent turnover rates, T, were calculated as
where e is the number of extinctions and i is the number of immigrations, s 1 and s 2 the species number during the first and second surveys, respectively, and Dt is the survey interval. Annualized relative per cent extinction and immigration rates were calculated as E ¼ e ðs 1 ÞðDtÞ Â 100
and
respectively. The effects of body size on extinction and immigration were examined by analysis of variance of the logarithmically transformed masses.
The effects of migratory status on extinction and immigration were analysed by a G-test for linear trend in proportion in a 2 · k table. The test gives an additive partition of the total G for the table into two components: one testing for the significance of a linear trend of the row proportions across the k ordinal levels of the column variable, the other testing for the significance of the deviations from the linear model, that is
The row proportions are the probabilities of extinction (or immigration), and there are k ¼ 3 ordinal levels of migratory status. G total , which tests for deviation from a model of independence of the row and column proportions, may be calculated in the usual fashion, and has 2 d.f., or, in general, k ) 1 d.f. G deviation , which tests for deviation from the linear model, is computed as twice the natural logarithm of the ratio of the likelihood of the saturated model to the likelihood of the linear model, and has 1 d.f., or in general, k ) 2 d.f. G linear tests the significance of the linear trend against the hypothesis of independence, and has 1 d.f. A likelihood-ratio test of the significance of any G value is carried out by comparing it to a v 2 distribution with appropriate degrees of freedom. A significant value of G total indicates departure from independence, a significant G linear indicates a significant linear trend, and a significant G deviation indicates departure from the linear trend. G linear provides a more sensitive test of the linear model than does G total . The probabilities of extinction and immigration may be affected not just by characteristics of the species (such as migratory status and body size), but also by the characteristics of the islands. To examine this possibility, we employed logistic regressions (Hosmer & Lemeshow, 1989) of the probabilities of extinction and immigration. Physical characteristics of the islands (area, elevation and distance), survey interval (Dt), and their base 10 logarithmic transformations, along with migratory status and the logarithm of body mass, were used as independent variables. The model selection strategy was to examine single variable models for significance, and then to add variables until the gain in likelihood associated with the added variable was non-significant as indicated by a likelihood-ratio test.
Because the island of Lesvos had in the first survey 58 of the 63 species in the species pool, only five species were available to immigrate to it, and thus any immigrant to Lesvos results in a substantial increment (20%) in the overall probability of immigration to that island. This leads to Lesvos having an artificially high probability of immigration (although not necessarily a high annualized relative immigration rate). The distinctive physical characteristics of Lesvos (notably its area) would thus dominate a logistic regression analysis, not because these characteristics are necessarily important, but because of the inflated immigration probability resulting from the defined pool being little bigger than Lesvos' initial species number. Accordingly, we have excluded Lesvos from our analysis of immigration probability; for the other four islands, initial species number is substantially below the pool size.
All statistical procedures were carried out with the aid of systat 7.0 (Wilkinson, 1997) .
RESULTS
Turnover rates
A total of 63 species was recorded, 59 in each of the surveys (see Appendix S1). Twelve extinctions and 11 immigrations were recorded, so that the total number of populations present on the five islands changed from 124 to 123. This overall near constancy is also reflected on the individual islands, on all of which species number remained the same or changed by one (Table 1) . Thus, each island is apparently in species-number equilibrium.
Annualized relative percentage turnover rates are similar among islands, except for Delos (the smallest island) which had a rate about four times higher than that of the other islands (Table 1 ). Similar differences between Delos and all other island also exist for the two components of turnover -rates of extinction and immigration (Table 1) . However, the only significant relationship between turnover rate and any physical characteristic of the islands is with the logarithm of maximum island elevation (T ¼ 2.84 ) 0.90(log elevation), r ¼ 0.929, P ¼ 0.02). Similarly, once the turnover rate is decomposed into separate annualized relative extinction and immigration rates, the only significant relationships are with the logarithm of elevation (E ¼ 3.23 ) 1.03(log elevation), r ¼ 0.919, P ¼ 0.02; I ¼ 2.17 ) 0.66(log elevation), r ¼ 0.935, P ¼ 0.02).
Body mass
The mean weight of populations going extinct (134.0 g) was greater than that of those which persisted (92.7 g), but the difference is not significant (F [1, 122] ¼ 1.230, P ¼ 0.270). The mean weight of immigrant populations (20.5 g) was less than that of populations which failed to immigrate (32.1 g), but again the difference is not significant (F [1, 189] ¼ 0.168, P ¼ 0.682).
Migratory status
The more migratory a population is, the lower is its probability of extinction (Table 2) . A model of linear trend in proportion provides an excellent fit to the data, with almost no deviation. Thus, almost all of the departure from a hypothesis of independence may be accounted for by the inverse relationship between migratory tendency and probability of extinction. In contrast, migratory tendencies increase the probability of
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Journal of Biogeography 34, 1113-1123 immigration (Table 3 ). A linear model again provides a significant fit, but unlike for extinction, there is substantial, although still non-significant, deviation from the model. The deviation from linearity is due to both of the more migratory classes (local and migrant) having similar probabilities of immigration.
The ln-likelihoods of the models may also be considered directly in a support test (Edwards, 1992) , rather than by comparing the G values to the tail integral of the v 2 distribution as in a significance test. For such a support test, Edwards (1992) suggests a 2-unit gain in ln-likelihood (which equals a 4-unit gain in G) as a suitable criterion for the contemplation of a model containing an additional parameter. Using this criterion, we again find support for models incorporating a linear trend relating migratory status to both extinction (G linear ¼ 4.495) and immigration (G linear ¼ 4.220). Both significance and support test approaches to evaluating the hypotheses thus lead to the same result, indicating that migratory species are both more likely to immigrate and less likely to go extinct.
Logistic regression
In the logistic regression analysis of the probability of extinction, the logarithm of elevation is the single variable resulting in the greatest gain in likelihood (Table 4) . Migratory status also yields a significant gain in likelihood, but body size does not, nor do any of the other island characteristics considered. Adding migratory status as a second independent variable to the model including the log of elevation results in a significant gain in likelihood. No other two-variable model gives a significant gain. Finally, no third variable, including body mass, added to the log of elevation + migratory status model significantly increases the likelihood. The best logistic model for the probability of extinction thus includes only these two variables, and is given by ln pðextinctionÞ 1 À pðextinctionÞ ¼ 4:6391 À 0:845ðMIGRATÞ À 2:110ðLOGELEÞ; where MIGRAT is migratory status and LOGELE is logarithm of elevation. The results of this analysis thus agree with those above (migratory tendencies decrease the chances of extinction, and there is no effect of body size) with the addition that island size (as represented by the log of elevation) also has a negative effect on the chance of extinction. In the logistic regression analysis of the probability of immigration, no model gave a significant fit. The logistic regression analysis thus differs in its results from the test for linear trend, in which migratory status had a significant effect on immigration probability. The logistic regression analysis differs in two ways from the test for linear trend which may account for this discrepancy: first, it posits a logistic, rather than linear, relationship; and, second, a portion of the data (that for Lesvos) has been excluded, for the reason given in the Methods. If we include Lesvos, migratory status is almost significant (P ¼ 0.077), and consistent in the direction of its effect with the linear trend. However, as noted earlier, the artificially high probability of immigration to Lesvos, caused by its initial possession of nearly the whole species pool, leads to its distinctive physical characteristics dominating any analysis which includes island characteristics. Inclusion of Lesvos leads to area (this island's most distinctive physical feature) being the only variable included in a preferred logistic regression model. Thus, our data do support a positive effect of migratory tendencies on the probability of immigration, but the evidence for this is much less clear than that for the negative effect of migratory tendencies on the probability of extinction. 
DISCUSSION
Species-number equilibrium and turnover
The equilibrium theory of island biogeography (Levins & Heatwole, 1963; MacArthur & Wilson, 1967) proposes that the equilibrium of species number on an island is stochastic and dynamic; as such, some variation in species number is to be expected. There has been some debate as to how great the variation in species number among surveys may be while still being consistent with the idea that the number is at equilibrium (Simberloff, 1983 ). Although we cannot resolve this question here, for the five studied islands, in which species number changes by one or not at all over three decades, a prima facie case for equilibrium would seem to be established. The turnover rates observed are comparable to what has been found for other north temperate islands surveyed at similar intervals (Diamond, 1969 (Diamond, , 1984 Diamond & May, 1977; Møller, 1980) . We also find a negative relationship of turnover with island size (as represented here by log elevation).
These results are not only in line with other empirical analyses (Møller, 1980; Krauss et al., 2003; Azeria et al., 2004) but also with theoretical studies (MacArthur & Wilson, 1967) that predict that because of the inverse relationship between population size and probability of extinction, turnover is expected to vary inversely with island size. Nevertheless, the small number of islands, and the potential for 'in-and-out' turnover (Diamond, 1971) , make the annualized percentage relative turnover rates a poor measure of actual turnover (Russell et al., 1995) , and lead us not to press the interpretation of these figures too far.
Effects of island characteristics on extinction and immigration probabilities
Among the island characteristics investigated here (area, elevation and distance), the only significant relationship found was between extinction probability of a population and the logarithm of elevation (Table 4) , a result paralleled by the negative relationship between annualized percentage relative extinction rate (a faunistic or community measure of extinction) and the logarithm of elevation. Three mechanisms are likely to mediate this effect. First, elevation, like island area, can be viewed as an index of overall island size, and island size is positively correlated with population size, which is the most important factor determining the survival of a population on an island (Diamond, 1984; Pimm, 1991; Lawton, 1994; Ryan & Siegfried, 1994; Crooks et al., 2001) . Second, one would expect larger and higher islands to be more visible from a distance, and this 'target effect' may enhance the rescue effect (Brown & Kodric-Brown, 1977) . Finally, higher islands also provide a larger variety of vegetation zones and therefore microhabitats. Indeed, in the Aegean, higher islands support not only the typical impoverished and arid lowland scrub, but also lush high-elevation forest communities. These habitats may provide important refugia during stressful climatic events, thus buffering the local populations from environmental fluctuations. As a result, birds on high islands can escape adverse conditions by altitudinal migration, rather than go extinct. Diamond (1975) noted this buffering effect of habitat diversity leading to large, diverse islands being more likely to contain at least a few habitat patches that will support a species even if it has disappeared from all other suboptimal habitats.
Effect of body mass on extinction and immigration probabilities
The effect of life-history traits on the probability of extinction has been one of the central problems of conservation biology (Terborgh, 1974; McKinney, 1997; Meffe & Carroll, 1997; Foufopoulos & Ives, 1999; Primack, 2002) . Body mass, because it is correlated in a complex manner with a multitude of other life-history traits (Calder, 1984) , can effect species dispersal, establishment and persistence in a variety of direct and indirect ways (Pimm et al., 1988; Gotelli & Graves, 1990; Tracy & George, 1992; Gaston & Blackburn, 1995a ,b, 1996 . Some of theses effects promote dispersal, establishment and persistence of larger-bodied species (e.g. stronger flying and greater longevity), while others act to retard them (e.g. smaller population sizes and lower reproductive rates). Unlike some previous studies of island birds (Pimm et al., 1988; Gotelli & Graves, 1990; Tracy & George, 1992; Dean & Bond, 1994) , no significant effect of body size was found in this study. This may be because body size affects species survival on an island in multiple opposing ways that make detailed analysis difficult. For example, because large bodied-birds require larger territories, they occur generally in lower densities and are therefore likely to have on average smaller island population sizes. Similarly, because larger birds tend to have lower reproductive rates, they are less likely to be able to recover quickly from population bottlenecks. On the other hand, larger-bodied birds are stronger fliers and hence better immigrants; they also tend to live longer, which allows them to ride out environmental variation more successfully (Foufopoulos & Ives, 1999) . These complex effects of body size may cancel each other out and explain why we fail to find a clear effect of body size on probabilities of extinction and immigration.
Effects of migratory status on extinction and immigration probabilities
Probability of extinction
Palearctic migration flyways require a strenuous transMediterranean crossing, immediately followed by an equally long trip over the Sahara desert. As a result, all European longdistance migrants easily fulfil two important requirements needed for successful colonization of even remote islands: (1) the physiological capacity to cross water barriers and (2) the psychological capability to commit to such a crossing (Diamond, 1981; Williams, 1981) . Overwater dispersal ease
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Journal of Biogeography 34, 1113-1123 reduces the probability of extinction in two ways. First, a sufficiently frequent influx of immigrants from a population 'source' can rescue an otherwise non-replacing island 'sink' population from extinction (Brown & Kodric-Brown, 1977) . Second, even the sporadic infusion of new genes into an island gene pool may be sufficient to head off inbreeding depression, which may otherwise result in extinction (Saccheri et al., 1998) . Opposing these negative effects on extinction probability is the annual 'extinction' that migrant species undergo, requiring recolonization each year (e.g. Dale, 2001 ). In our study, the negative effects outweigh this opposing consideration, as both the G-test of linear trend and the logistic regression analysis indicated that migratory species were less likely to go extinct.
Probability of immigration
Just as their facility at dispersal may prevent extinction of a local population by providing demographic and genetic rescues, highly mobile migratory species that easily cross wide water barriers are also more likely to reach and eventually colonize an uninhabited island. In line with this, the overwhelming majority of birds occurring on the remote southern Aegean islands, as well as the oceanic island of Santorini (which was completely defaunated during a volcanic eruption in the seventeenth century BC; Grove & Rackham, 2001) , belong either to the long-distance migrant or the local disperser categories. Conversely, one would expect that evolutionary differentiation, which is promoted by the absence of gene-flow between populations, will be determined by migratory status. Indeed, all passerine species with valid Aegean endemic subspecies (Glutz von Blotzheim, 1966-97) belong to the resident category, thus supporting the notion that resident species display reduced overwater dispersal abilities. Unlike extinction probability, which may be affected in opposing ways by migratory status, it is difficult to suggest a reason why migrant species might be less likely to immigrate. In agreement with these considerations, the G-test of linear trend indicated that resident species are less likely to immigrate.
Other studies
Past studies have made conflicting predictions about the persistence of migratory species on islands. On the one hand, Pimm (1984 Pimm ( , 1991 has argued that migrants are more likely to persist in northern climates because they escape the rigours of winter. At high latitudes, exceptionally heavy winters can indeed produce long-term changes in the distribution of nonmigratory species, e.g. Turdus pilaris L. in the Å land archipelago . This argument may be applicable only to regions with seasonally severe environments, such as northern Europe (but see Tworek, 2003) . In contrast, Lawton (1994) has argued that migrants are more prone to extinction, as they are vulnerable to disturbances both in their breeding and their wintering grounds. Mayer & Chipley (1992) contended that migrants would have higher turnover rates because they are both less likely to persist, and also more likely to immigrate. The vagaries of annual recolonization in migrant species should lead to some sites being unoccupied due to failure to return, while, conversely, sites unoccupied in a previous season might be readily reoccupied by returning migrants. The higher immigration probability of migrants reported here corresponds to the expectation of Mayer and Chipley.
However, in contrast to Lawton (1994) and Mayer & Chipley (1992) , we find that highly migratory species are more likely to persist on the islands examined. These results are somewhat similar to those of who, although, not explicitly examining turnover rates, found evidence that year-round resident species have lower incidence in a Finnish archipelago, presumably because of susceptibility to harsh winter conditions (see also Haila, 1981; .
Our results are also contrary to what Pimm et al. (1988) and Tracy & George (1992) reported for small satellite islands in the British Isles, on which migratory species are more likely to go extinct than non-migrants. Several reasons may account for these differences. The British data set includes non-passerine land birds, as well as passerines. Because many extinctionrelevant life-history characteristics, such as body mass or trophic guild, vary depending on taxonomic affiliation, it is possible that sample group differences explain the diverging results.
Second, all the islands included in the British studies are smaller than 10 km 2 ; only one of our islands (Delos) falls into that size category. Because all examined British bird populations are smaller than 20 breeding pairs, they may well behave differently from the various island populations in this study, which, occurring on islands 10-100 times larger than the British study islands, are almost certainly on average much larger. Finally, the observed difference in the results can be attributed to the different geographic setting of the two archipelagos. All Aegean islands are located on one of the major Palearctic migration corridors. Especially during spring migration, massive numbers of land birds migrate northward using the islands as stepping stones (Magioris, 1987) . Because the Aegean islands are surrounded on three sides by similar mainland habitats, and because most of the Aegean bird species have more northern distributions as well, large numbers of passerines breeding in neighbouring regions saturate the islands just prior to the breeding season. As a result, any vacant territories are likely to be occupied quickly by migrating individuals from neighbouring island or mainland populations. Migratory species populations are therefore much more likely to be either rescued or re-established in comparison to sedentary species populations.
British satellite islands are in contrast located close to the terminus of the migratory route of most bird species, and are therefore less likely to receive other north-bound migrants forced to travel across them. By virtue of their location on the periphery of the Palearctic, British satellite island bird populations are less likely to be rescued by migrating individuals than are their Aegean counterparts.
The analyses conducted in this study support the notion that risk of both extinction and immigration involves a complex interaction between life-history traits and island characteristics. The expectations of no previous authors have been simply met. With respect to migratory status, in particular, we note that its effects will depend not only on the considerations of vagility, vulnerability and stochasticity, identified by previous authors, but also upon the location of the islands in relationship to migratory pathways.
In conclusion, the results of two surveys separated by almost 40 years point towards little change in the numbers, but some shift in the identity of the species occurring on the islands of the Aegean Sea. A limited number of population extinctions were compensated by almost the same number of population establishments. Although we were not able to detect any effects of body size on the probabilities of immigration or extinction, we found that migratory status was related to both of these variables, albeit in opposite directions. Specifically, whereas migratory species tended to have higher colonization rates, they also tended to have lower extinction rates. This pattern is best explained by the high vagility of these taxa, which on the one hand allows them to rescue populations that may be in trouble, and on the other hand to reach and colonize more easily islands that have available habitat.
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